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It is intarssting tonota ths apparent contradiction batwaan tht 
abstracts of this paper and reference (a- 1) concerning the significance of 


the temperature dependence of thermal and transport properties on Nuaselt 
type correlations* Reference (A-l) reexamined ths data of six very exten- 
sive heated tube investigations which were conducted over a wide range of con- 
ditions. The most significant of these conditions were bulk temperature, 
whi ( ch ranged from 200 to 3000°R, and the wall to bulk temperature ratio, 
which was as high as 10* The primary conclusion, from this analysis wee 
that data obtained by measurements of q*, w, Tw, ThJLn aid D can ba correlated 
independent of thermal and transport property variations which is apparently s 
contradiction to the abstract of this paper. In this paper the authors present 
the results of a carefully conducted experiment and provide an independent 

i 

j 

set of local heat transfer data which can be examined in an effort to resolve 
this apparent contradiction between the two papers. We wish to thank the 
authors for making reference (A-2), which contains a portion of the data used 
in their paper, available to us for this discussion. 

The seat of this contradiction seems to lie in the approach to the problem, 
host recent invest! gators, the authors included, have felt that the variations 
with-'n the syster. must have a significant ■* nfluence on the heat transfer pro- 
cess. With this we are in full arreement , and it is the concept which forms 
a common basis for anrrcach to the problem. 

The first approach is the con ertinel one taken by the authors. That is 
to attempt to account for property variations an:! to der onstrate their signifi- 
cance by specifying that properties in the Dittus-Poel* er equation be evaluated 


as a function of some local reference temperature (such as local bulk tempera- 
ture). This temperature dependent Nusselt equation is then cross plotted 
against other system parameters to determine their influence as was done in 
fig. (2). The final result is an accurate correlation of the data such as 
presented by the authors in fig. (3) end equation (6). 

A second, parallel, approach is to eliminate the properties and attempt 
to illustrate their significance by investigating the effects of the other 
system parameters, q", w, Tw, Tb-in and D, on the hsat transfer process. 

Tig. (A-l) is a result of this type of examination of the data selected for 
analysis in reference A-l. This figure is the same as figure (3) of reference 
(A-l) but has been updated to Include more local stations from the data referenced 
therein. This fisure indicates that turbulent heat transfer data can be corre- 
lated utilising only system parameters independent of property variations by 
the following equation: 

h - KO’ 8 d"* 2 YTbTrw" (A-l) 

where K is a dimensional constant unique to each gas and can be calculated by 
a procedure outlined in reference (A-l). 

This same approach is applied to the data of reference (A-2) in fig. A-2, 

and it also seems to correlate independent of properties. The limited helium 
data cornares well with fir. (A-l); however, the air data falls lower thar the 
corresponding intercept value. This probably is due to a di ference in experi- 
ments. Hsing the calculation procedure mentioned above, a value of K * 0.00382 
Ptu/°R lb^ S hf 2 ff 2 was predicted for air in Table 3, reference (A-l), and 
this value arrees very favorably with K » 0.00380 of fig. A-2. There is also 
considerable scatter in this figure for data taken at x/D<3. The x/C modification 
of equation (6) is introduced into the data in fig. A-3. The results seem to 



emphatically reinforce the conclusion that data based on measurements of 
q B , *, Tw, Tb in and D can be correlated independent of thermal and transport 
property variations. 

To demonstrate that these approaches are parallel but attain different 
results equation (6) is regrouped j 

h - .021 0‘ 8 d- 2 (Tv/Tb)-*$ fl ♦ (x/D)-7 J . . . (a-2) 

The similarity between equation (A-2) and the parametric grouping of fig. (A-3) 
is really apparent: 

h • K Q.8d-.2 7Tb/Tw ♦ (x/D)”* 7 _7 - - (A-3) 

Thus examination of the same equation from two different points of view has 
yielded seemingly contradictory results. 

It appears that these conflicting results, while startling and possibly 
useful from a design point of view, indicate that neither of these approaches 
answers the important question of the significance of property variations on 
heat transfer* Neglecting properties in equation (A-l) does not say they are ajct 
important any more than including them in equation (A-2) demonstrates their 
significance. All that can be concluded from these fi nines is that the heat 
transfer system responds to changes in properties $uch that the system nara- 

tfi 

meters q", w, Tw, Tb in and D reflect this resoonse/a unique functional manner. 

Thus the common orendse that thermal and transport property variations should 
be imrcrtant remains unchanged and further work is necessary in the area. 

The contradict' on in the rcle of transport properties remains unresolved; 
however, its existence indicates that measurements cf q”, w, Tv, Tb_j.n and D 
while they s-e necessary are not sufficient to determine the relationship of 
properties to turbulent heat transfer to a mas. 


A-l Simon eau, R. J., and Herd ricks, R. C. * "A Staple Equation for Corral ating 
Turbulent Haat Transfer to a Gas," ASMS Paper No. 6U-HT-36. 

A-2 McEligot, D. C. , "Effect of Large Temperature Oradienta on Turbulent Floe 
of Gases in the Downstream Region of Tubes," TR-2li7-$, Stanford Unirersity, 
March 1963, Stanford California. 
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